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Due to its long asymptomatic course and other diagnostic difficulties in population studies, the prevalence of cirrhosis of the liver is hard to pinpoint. In France, a prevalence of 3 000 cases per 1 million population has been estimated, with the prevalence increasing to 25 000 cases per 1 million among alcoholics over 30 years of age with a history of consuming over 80 g of alcohol per day (for men) and 40 g per day (for women) (7) . A broad investigation on diseases of the liver conducted among hospitalized and ambulatory patients in the United States (in Jefferson County, Alabama) revealed that among those with chronic liver disease, 39% had a history of alcohol abuse (J. Neal, as cited in J. . However, medical service reports citing high frequencies of alcoholism among patients with chronic liver disease suffer from selectivity, bias, and failure to represent the population as a whole.
Cirrhosis of the liver is more frequent among males (6, 7) , and the alcohol-related type is more common in wine-producing countries (7) . Deaths due to cirrhosis of the liver during the victims' productive years are generally attributed to excessive alcohol consumption, it being thought that death caused by cirrhosis with other etiologies generally occurs later (7) . After alcoholism, hepatitis B and C viruses are the most important risk factors for cirrhosis. However, various other rarer conditions exist that may also cause the problem (6, 7) .
In Brazil, information about the epidemiology of cirrhosis of the liver is scanty. Mortality data reported 30 years ago for Ribeirão Preto and São Paulo are available (5) . In addition, the disease is known to be common at certain locations in the Amazon Basin, but its frequency in terms of population has not been reported (8) . More recently, in a historical series on the 10 leading causes of death in Brazil (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) , cirrhosis of the liver was always ranked either ninth or tenth among males (9) . However, within Brazil's five multistate regions it was only listed among the 10 leading causes in the Northeast (in 1980, 1981, and 1985) and in the Southeast (in 1983) (10) . Within this context, the evidence obtained from the historical series (9) may be seen to clearly justify a more thorough investigation of available information on mortality from cirrhosis of the liver. The specific objectives of the study presented here are: (a) to describe mortality attributable to cirrhosis of the liver in Brazilian adults; (b) to estimate the productive years of life lost (PYLL) from premature mortality due to cirrhosis; and (c) to bring out any regional differences in cirrhosis mortality and PYLL.
MATERIALS AND METHODS
The raw data on mortality among adults (people at least 20 years old) were obtained from an official publication of the Ministry of Health containing the most recent statistics on mortality in Brazil, referring to the year 1989 (11) . The classifications used were as follows: deaths due to cirrhosis of the liver, No. 571 in the International Classification of Diseases (ICD), 9th revision, and deaths due to diseases of the digestive system, ICD Nos. 520-579 (12) .
Background data on Brazil's five regions, shown in Figure 1 , are provided in Annex 1. The following were calculated by age, sex, and region: mortality from cirrhosis of the liver per 100 000 inhabitants; the proportion of mortality ascribed to disorders of the digestive system that was due to cirrhosis; and PYLL due to premature mortality (between 20 and 59 years) as a result of cirrhosis.
The population used for calculating these coefficients corresponds to that of 1989, estimated by the Brazilian Institute of Geography and Statistics (IBGE) based on data from the 1991 census (11) . This publication provides the total population for each region and each state, with no breakdown by age. The estimated populations of the municipalities in each region are also provided, together with the usual information about deaths. These latter population data were used for the calculations so that there would be no underestimate of mortality relative to the total deaths recorded by the statistics. In order to estimate the size of the population by age and in each of six age groups, we calculated the respective percentages by sex for 1989 based on data presented by the IBGE for that year. Adjustment of the rates was performed by the direct method, using the 1980 Brazilian population as the standard (13) .
In determining PYLL, we used the formula of Romeder and McWhinnie (14) for potential years of life lost between the ages of 1 and 70 years, as previously modified and adjusted by the author (IL) to calculate PYLL arising from premature mortality attributable to cardiovascular diseases in Brazil (15) .
The analysis is descriptive, with ratios of mortality coefficients being used to detect possible regional or sex differences. The data from the CenterWest Region, because they had the lowest values, were used as the denominators for regional ratios. Male:female ratios were also calculated for each region, as were regional PYLL averages for both sexes. Differences in PYLL averages by sex in each region were measured relative to the South Region, which recorded the lowest PYLL values. When applicable, the chi-square test was used to assess proportions.
RESULTS
Overall, the data indicate that 12 363 adult deaths were caused by cirrhosis of the liver, 9 937 (80.4%) in men and 2 426 (19.6%) in women. Over threequarters (75.4%) of the male deaths from cirrhosis occurred between the ages of 20 and 59, as compared to 61.8% of female deaths; the difference between these two latter percent-ages was statistically significant: (chisquare = 10.6; P = 0.001).
Men exhibited cirrhosis mortality 4.26 times greater than that of women (29.40 versus 6.90 deaths per 100 000). Adjustment for age and sex left this ratio only slightly changed, at 3.66. The raw data also indicated a greater risk of dying from cirrhosis among both men and women of the Southeast and the North. Adjusted, the rates still remained higher in the same regions, showing only slight differences, with women from the North standing out. The lowest rates were found in the Center-West (Table 1) .
Mortality increased with age in both sexes, but with major differences: For men there was a trend toward stabilization or decline beginning around age 59 in all regions except in the North, where the rate of increase is even greater after 59 than it was before ( Figure 2a) ; for women, no downward trend is observed; rather, mortality continues to increase, most notably in the North and Northeast (Figure 2b ).
When we compared cirrhosis mortality in the North, South, Northeast, and Southeast regions with that in the Center-West, we observed that the rates were relatively high for men and women between 20 and 29 years of age in the North. More generally, except for women 40-49 and men 50-59, all the rates in the North were at least twice as high as their Center-West counterparts. Mortality was also high in the Southeast, with the highest mortality ratio (relative to the CenterWest Region) being recorded for the youngest men (this ratio being 4.2:1). In this region, all the rates were twice as high as their Center-West counterparts except those for women 20-29, 60-69, and over 69, and those for men over 69. The Northeast and the South did not exhibit especially high rates; but, as in the other regions, the greatest contrast with the Center-West values was found in the rates for the youngest (20-29) men-these rates, as Table 2 shows, being 2.5 times that found in the Center-West. Table 3 shows the percentages of digestive disease mortality ascribed to cirrhosis by region, age group, and sex, which gives an idea of the significance of cirrhosis within this category. As may be seen, cirrhosis accounted for 48.7% of the recorded digestive disease deaths among men in 1989, but only 24.1% of those among women. The regional figures among males ranged from 36.1% (in the CenterWest) to 50.4% (in the Southeast); for women, the range was from 18.3% (in the Center-West) to 32.2% (in the North). More broadly, in every region except the Center-West, and except among men over 69, cirrhosis accounted for at least 40% of all digestive disease mortality among males.
Calculations based on these figures indicate that the total number of economically productive years of life lost 
DISCUSSION
Even though mortality data are among those most easily obtained in any Brazilian state (because they are secondary in nature), relatively high underestimation in the reporting of deaths in the less developed regions is well known (11) . In addition, medical care in less developed regions tends to be of poor quality, thus fostering a situation in which relatively large proportions of all deaths are ascribed to ill-defined causes; this is especially true in the interior of the North and the Northeast.
To avoid large underestimates of cirrhosis mortality, the population figures used to calculate these rates were those cited for municipalities regularly reporting cirrhosis mortality data. Even so, given the problem of deaths being attributed to poorly defined causes, it is possible that the rates reflect an underestimate, especially in the North and perhaps in the State of Mato Grosso (in the Center-West), because there is a high prevalence of viral hepatitis throughout the area of the Amazon Basin, 3 and so it is possible that large numbers of deaths occurring without benefit of medical care and included in deaths attributable to poorly defined causes may actually have been due to cirrhosis of the liver.
The trend toward stabilization of age-specific male cirrhosis mortality beginning around age 60 (Figure 2) , except in the North, suggests a strong predominance of cirrhosis with an alcoholic etiology in the other four regions. This type of mortality curve is common in alcoholic cirrhosis due to its poor survival prognosis when compared to cirrhosis of other etiologies (5, 6) . The view that there is a predominance of alcoholic cirrhosis in men is also based on the high prevalence of alcoholism in this sex (1, 7, 16) , on the frequencies of alcoholic cirrhosis found among patients of medical ser- vices, and on studies conducted with methodologies using various information sources to verify the contents of death certificates that have found alcoholism mentioned in cases of death due to cirrhosis of the liver (5). In the case of men from the North Region, the sharply rising mortality curve in the oldest groups points to possible involvement of another major cirrhosis etiology. The most probable explanation is co-participation of the hepatitis B and/or C virus, or the B and delta, all of which are prevalent in the Amazon Basin (8, 17) and could act in synergy with alcohol. The progressively rising mortality curves found for men from the North and women from all regions of Brazil (see Figure 2 ) differ from the general curve seen in the United States and are similar to those curves observed for both sexes among the Japanese-these latter also being explained by the synergy between alcohol and virus in men and the predominance of nonalcoholic cirrhosis (generally of viral etiology) in women (6) . Within this context it is worth noting that Erlinger and Benhamou refer to cirrhosis due to hepatitis viruses B and C as the secondary cause of cirrhosis, but make no mention of gender (7) .
Serologic surveys of viral hepatitis conducted in various small localities in the Amazon Basin have shown that, in many cases, nearly 100% of the population tested was seropositive for one or more types of hepatitis virus (8) . Moreover, the share of mortality among men due to viral hepatitis in the North Region of Brazil, beginning at age 20, is 12.3 times higher than in the Southeast (the region with the lowest share of mortality attributable to that cause), while among women in the North it is 5.7 times higher. These ratios are much higher than the ratios between other regions by sex and the Southeast; and among both men and women viral hepatitis accounts for a much higher percentage of infectious and parasitic disease mortality in the North than in any of the other four regions (Annex 2). Therefore, significant epidemiologic evidence supports the hypothesis that there is strong participation or co-participation by hepatitis B and/or C virus in determining Brazilian mortality due to cirrhosis of the liver, at least in the North Region. Unfortunately, there are no population data on the prevalence of alcoholism in the North Region that would permit better understanding of the difference between cirrhosis mortality there and in the other regions.
Brazilian data on alcoholism reflect a high prevalence of that disorder among men in the Southeast (18), who exhibit the highest crude mortality attributable to cirrhosis of the liver (see Table 2 ), despite the fact that the wine-producing center of the country is located in the South Region. On the other hand, Mexico has the highest recorded mortality from cirrhosis of the liver in Latin America while ranking only sixth in per capita consumption of alcohol among 15 countries with available data. Chile, a wineproducing country, ranks second in cirrhosis mortality and fifth in alcohol consumption; while Argentina, also a wine producer, has the highest per capita consumption of alcohol and the lowest rate of mortality from cirrhosis of the liver. Of the 15 countries, Brazil ranks tenth in per capita alcohol consumption (1) .
Since the beginning of the 1960s, Mexico and Chile have recorded the highest mortality from cirrhosis of the liver (5) in Latin America, but both countries have prevalences of alcoholism that are far below those that a relatively recent (1987) multicenter international study found in the Brazilian cities of São Paulo (in the Southeast Region) (18) and Porto Alegre (in the South Region) (19) that was conducted using the same methodology.
The possible discrepancies between the magnitudme of mortality from cirrhosis of the liver and the prevalences of alcoholism in diverse population groups, and/or their relation to the presence or absence of local or regional wine-producing industries, stem from a diversity in the aims and methods of the research activities producing and analyzing data. In many cases the investigation involved analyzed only one of the above-mentioned factors. Furthermore, in some studies the data are for groups while in others they are for individuals. To this must be added the difficulties in establishing operating criteria for dichotomizing the presence or absence of alcoholism. 4 What is clear is that in 1989 a high rate of death from cirrhosis of the liver below age 60 (premature mortality) led to a loss of 138 860 years of productive life for Brazilian men and women. This loss can be considered high compared to the loss of potential years of productive life in 1990 in the United States from the same cause, even though in the latter country the excess of years lost in relation to Brazil was 83 965, since the calculations for Brazil were made for the ages between 20 and 59 years, while for the United States they were made for all ages below 65 (3).
It was not our intent to determine any statistical significance for the differences between the PYLL averages, either in regional or gender comparisons. The point to be made is that such losses are a burden on the Brazilian national economy and regional economies, imposing a heavy burden on both the family and society. The deaths involved produce losses in the general work force (particularly in the skilled labor force), cause early payment of pensions to dependents (an average of 15.5 years earlier than expected), and lead to deterioration in the quality of life of dependents by interfering with the education of minor dependents and causing other social disadvantages.
It is worth remembering that most premature deaths from cirrhosis of the liver are attributed to alcoholism, which is considered a risk factor related to lifestyle that is probably mediated by interactions between the heredity of enzyme-related metabolic defects and/or other biologic abnormalities as well as by factors related to the psychosocial and cultural environment (20) (21) (22) . In Brazil, population strategies (health education focusing on lifestyle and on attitude and behavior modification) may be adopted at early ages in an effort to bring about primordial or even primary prevention, 5 despite the fact that rates of alcoholism are high, thus creating a difficult situation with regard to treatment and social rehabilitation. Such strategies would also help to work against other chronic diseases associated with excessive consumption of alcohol that have a greater social impact than cirrhosis of the liver-such as high blood pressure, cerebrovascular disease, diabetes secondary to alcoholism, pancreatitis, and psychologic disorders.
As for prevention of cirrhosis of the liver resulting from infection by the hepatitis virus, the situation seems particularly serious for population groups in a number of different regions of the Amazon Basin, given the high prevalence of seropositivity for various hepatitis viruses and the difficulties involved in gaining geographic access to such regions, among other things. However, certain Brazilian risk groups are specifically targeted for immunization against hepatitis B, and the systematic vaccination of children is already being recommended in order to break the chain of transmission of that agent (3) .
As all of the foregoing suggests, prevention of cirrhosis of the liver arising from the two main risk factors cited will require a large quantity of financial, human, and material resources and will constitute a difficult task in view of Brazil's current economic, political, and social conditions.
